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Logistics

¨ We are recording the webinar.

¨ Because of the large number of participants everyone is muted.

¨ Please use the Q&A box to send us questions at any time during the presentations.

¨ We will put the link to the slides in the Q&A box. We will send links to the recording and slides to 
everyone that registered for the meeting a few days after the webinar.
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Project Team 

3

JP Carvallo Margaret Pigman Natalie Frick



ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS D IVISION | ELECTRICITY MARKETS & POLICY

What is the time-sensitive value of energy efficiency? 
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¨ Time-sensitive value of energy efficiency considers when energy efficiency occurs and the economic 
value of the energy or demand savings to the electricity system at that time.

Measure Shape Economic Value

Source: ComStock Source: CAISO

https://comstock.nrel.gov/select-dataset
https://www.caiso.com/TodaysOutlook/Pages/prices.html
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Project background 

June 2017
technical report

November 2019 
technical brief

¨ The Department of Energy (DOE) has supported best practices for the evaluation of energy 
efficiency programs for many years. 

¨ Over the last several years, DOE and LBNL have elevated the discussion of the time-sensitive 
nature of efficiency benefits, in part by publishing multiple reports on the time-sensitive value of 
efficiency.

April 2018 
technical brief

April 2021 
journal article 

February 2022 
calculator

https://emp.lbl.gov/publications/time-varying-value-electric-energy%20?
https://emp.lbl.gov/publications/time-varying-value-electric-energy%20?
https://emp.lbl.gov/publications/time-varying-value-energy-efficiency
https://emp.lbl.gov/publications/time-sensitive-value-efficiency-use%20?
https://emp.lbl.gov/publications/time-varying-value-energy-efficiency
https://link.springer.com/content/pdf/10.1007/s12053-021-09994-5.pdf
https://emp.lbl.gov/publications/time-sensitive-value-calculator
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Quantifying the time-sensitive value of energy efficiency for 5 regions

CE/DTE is 
Consumers 
Energy and 
DTE Energy, 
utilities in 
Michigan 
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Time-sensitive value use cases

Energy efficiency 
planning 

Distribution 
planning

Integrated 
resource planning Rate design

State policies

¨ Examples of Time-Sensitive Value of 
Efficiency in Electricity Sector Planning and 
Programs

¨ Study identifies 5 use cases that consider 
the time-sensitive value of efficiency

¨ Timed to save: the added value of accounting for 
hourly incidence of electricity savings from residential 
space-conditioning measures

¨ Hourly savings shapes for residential space 
conditioning measures were developed from 18,000 
efficiency projects in California

¨ Findings include that using time-sensitive valuation of 
savings increased value by 37-53%, and that the 
marginal resource impacts the value of the efficiency 
savings

https://link.springer.com/content/pdf/10.1007/s12053-021-09994-5.pdf
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Project need 

¨ Understanding the value of efficiency, and other distributed energy resources* on a more granular time-
scale is a critical component to identifying an affordable, equitable pathway to a decarbonized electricity 
grid. 

¨ Utilities, public utility commissions and stakeholders have increased interest in how efficiency and other 
DERs can provide value to the electricity system as changes due to increased adoption of distributed 
energy resource, technology cost reductions and generation retirements emerge.

¨ Determining the time-sensitive value of efficiency can help these audiences to craft efficiency plans and 
programs that aid in achieving their energy goals, ranging from implementation of a reliable, low-cost 
electricity system to reduced air pollutant emissions.

¨ However, there is a lack of publicly available data and tools that allow regulators, state energy offices, 
utilities, and advocates throughout the U.S. to assess the time-sensitive value of energy efficiency. 

*Efficiency and other DERs are collectively referred to as measures hereafter.
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Time-Sensitive Value Calculator
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Time-Sensitive Value Calculator

The Time-Sensitive Value Calculator (Calculator) — coupled with publicly 
available national data — allows users to assess the hourly value of demand-
side measures throughout the United States using a consistent approach. The 
Calculator:
¨ Is a publicly-available, free tool that estimates the value of measures using 

hourly electricity system cost estimates. 
¨ Uses hourly profiles of up to six measures and monetizes their value for 

five hourly value streams and one annual value stream, producing outputs in 
tabular and graphical formats. 

¨ Is designed for public utility commissions, state energy offices, utilities 
and stakeholders to estimate the value of measures under future electricity 
system conditions. 
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Calculator data flow

11

Hourly avoided cost 
(e.g. electric energy) 

in an 8760 format 
for N years

Hourly measure 
shape (e.g. HVAC 

savings) in an 8760 
format for 1 year

Financial 
parameters 

(measure lifetime, 
discount rate) 

processing

Average or  
typical day results

Net present value 
results

Specific day 
results

Direct processing

¨ Monetize measure shapes by multiplying 
each hour’s savings by the corresponding 
hour’s cost from each value stream

¨ Costs can vary from one year to the next
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Conceptual overview

Value Streams
¨ Avoided Electric Energy
¨ Deferred Electric Generation 

Capacity
¨ Deferred Electric Transmission 

Capacity
¨ Deferred Electric Distribution 

Capacity
¨ Avoided CO2 Emissions
¨ System Risk Mitigation (annual)

Measures
¨ Can be consumption, savings, 

generation
¨ Characterized by

¨ Hourly shapes for 1 year – can come 
from ResStock and ComStock 
EULPs

¨ Lifetimes 

https://www.nrel.gov/buildings/end-use-load-profiles.html
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Calculator features

¨ The Calculator monetizes one year of a measure shape by multiplying each hour’s 
demand by the corresponding hour’s cost from each hourly value stream and then 
applying the annual factors. 

¨ It does this for each of the eight analysis years chosen by the user and then 
estimates the net present value (NPV) of the total value of each measure over its 
lifetime. 

¨ Users can change generation mix over time (inputs are avoided costs) to compare 
the value of measures in an evolving resource portfolios. 

¨ Users can also include or exclude avoided cost values to compare the value of a 
measure with and without inputs (e.g., avoided cost of carbon).

¨ User guide has detailed instructions of how to use the Calculator with inputs from 
ResStock and ComStock EULPs and Cambium. This provides a default data set 
for the continental U.S.

¨ The Calculator can be used with measures that generate electricity (PV) and 
measures that save electricity (EE).

13
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Types of analysis

¨ The Calculator can create a variety of results. We focus on two of them here, and in the 
user guide.

1. Comparison of the value of savings from different measure shapes and impact, 
taking into consideration the life of the measure – Shape+

2. Comparison of the value of savings from different measure shapes by isolating the 
timing of the measure impact – Shape Only

Calculator
Typical Analysis Shape+ Shape Only

Timing of measure ✓ ✓
Magnitude of measure ✓ ✓
Measure lifetime ( ✓ ) ✓

https://eta-publications.lbl.gov/sites/default/files/tsv_user_manual_v6_0.pdf
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Measure
Savings 

(kWh/year)

Measure 
lifetime 
(years)

A: Residential cooling 100,000 17

B: Office cooling 100,000 15

C: Residential heat 
pump water heater 50,000 13

D: Office fans 50,000 9

E: Residential heating 50,000 17

F: Office lights 150,000 15

Example of Shape+ analysis
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Measure
Savings 

(kWh/year)

Measure 
lifetime 
(years)

A: Residential cooling 1 1

B: Office cooling 1 1

C: Residential heat 
pump water heater 1 1

D: Office fans 1 1

E: Residential heating 1 1

F: Office lights 1 1

Example of Shape Only analysis
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The Calculator is NOT:

17

¨ Building energy model
¨ Building level tool 
¨ Building performance or project tracking database

¨ Optimization or dispatch model 
¨ Cost-benefit analysis
¨ Simulation-based analysis

¨ Data dictionary
¨ Measure/end-use specific
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Project workflow

Identify state need/interest 
in the Calculator 
• Interviews with NYSERDA, 

Georgia PSC, Michigan PUC, 
Indiana PUC

Create technical advisory 
group to guide 
development of Calculator
• Public utility commission staff, 

utilities, and consultants (see 
Appendix)

Identify and test hourly 
data sources
• Cambium, ResStock and 

ComStock end use load profiles 
(EULP), regional sources for other 
inputs

Develop, test and refine 
Calculator with feedback 

from the technical advisory 
group 

Develop user manual

18
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Calculator Demo
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Calculator demo – Introduction (1)

Results: Three tabs of visualizations Results: Four tabs of tables

Introduction tab 
orients the user

Calculator
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Inputs: five tabs

Calculator demo – Introduction (2)

Calculator
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Cost for each 
value stream 

Measure 
shape 

Electricity 
system load 

Calculator demo – 8760 data  
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Convert annual costs to hourly

Convert emissions to dollars

Aggregate 15 min load shapes to hourly

Calculator demo – Auxiliary workbook
Assists users in converting data to the format the Calculator requires
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Calculator demo – Measures



ENERGY TECHNOLOGIES AREA | ENERGY ANALYSIS AND ENVIRONMENTAL IMPACTS D IVISION | ELECTRICITY MARKETS & POLICY
25

Calculator results – Net present value of a measure
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Calculator results – Savings for a specific date

Results are also 
provided in a 
table format
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Calculator results – Hourly system shape for a specific day
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Calculator results – Average day

Average hourly value for all enabled measures and value 
streams by hour in each analysis year. (e.g., 1 am is the 
average of the hour ending 1 am for each year). 
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Average hourly value for all enabled measures and value 
streams by hour in each month and analysis year. (e.g., 1 
am is the average of the hour ending 1 am for each 
month). 

Calculator results – Average month
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This tab provides the total value of 
the enabled measures and value 
streams for each hour of the day in 
all years in the analysis 

Calculator results – Sum of values
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Residential cooling value over time
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Questions? 
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Contact
Natalie Mims Frick: nfrick@lbl.gov; 510-486-7584

For more information
Download publications from the Electricity Markets & Policy Department: https://emp.lbl.gov/publications
Sign up for our email list: https://emp.lbl.gov/mailing-list
Follow the Electricity Markets & Policy Department on Twitter: @BerkeleyLabEMP
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Appendix
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Technical Advisory Group

¨ Hawaii Public Utility Commission 
¨ Georgia Public Utility Commission 
¨ Michigan Public Service Commission
¨ Xcel Energy
¨ Synapse Energy Economics
¨ Energy and Environmental Economics
¨ Department of Energy 
¨ Tom Eckman Consulting
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Calculator formulas (1)

For the five hourly value streams, the annual value of the stream for a measure in year y is

𝑉! = #
"#$

%&'(
𝑀" ∗ 𝑉"

1 + 𝑖 (!*!!)
∗ 1 + 𝑙𝑙

Where:
Vy is the value of the value stream in year y

Mh is the measure savings or consumption in hour h
Vh is the value of the value stream in hour h
i is the inflator/deflator for converting to dollars of the base year
y0 is the base dollar year
ll are the line losses
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Calculator formulas (2)

For the electric system risk mitigation, the annual value for a measure in year y is 

𝑅! =#
,#$

-

𝑉,! ∗ 1 + 𝑟

Where:
Ry is the value of electric system risk mitigation in year y
Vjy is the annual value of value stream j in year y
r is the risk system mitigation multiplier

Finally, the net present value of the measure over its lifetime is 

𝑁𝑃𝑉 = #
!#$

./0
𝑇!

1 + 𝑑 (!*$)

Where:
NPV is the net present value of a measure over its lifetime
eul is the measure’s lifetime
Ty is the total annual value from all value streams in year y of the analysis
d is the discount rate

37


